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To find the potential of the stratum at an external point we make the expansion (3) in powers of r/r\    We then have
+ &c. + Zm + (n + 2) Ym + &c.}
After substituting for .£'„ its value, this reduces to
421.   Ex. 1.    The surface r=a(l+/3cos20), where p is very small, is charged with a quantity E of electricity.   Prove that the surface density is
Ex. 2. .4 nearly spherical conductor whose equation is r=a(l + 2ww) is enclosed in a nearly spherical shell, the equation of whose inner surface is r=&(l + 2vw) where un, vn are Laplace1 s functions of (0, <f>). If the potentials of the solid and shell are respectively a, and (3, find the potential at any point P between the conductor and shell. See Art. 392, Ex. 1.
The potential at P is, by Art. 283,
F=F0 + F1r+<&c.+ ^° + |[+&c ............................ (1).
If the surfaces were truly spherical, the distribution of electricity on each would be uniform and the expression for V would take the form A-t-B/r where A, B are constants. It follows that T1T F2, (fee., ZIt Z%, &G. are in our problem small quantities. Proceeding as in Art. 299 and rejecting the squares of small quantities
we have          F0 + Y^a + 72a2 -f &c. + — - (1 - % - w2 - &c.) + -| + &c. = a,
70 + Ii& + Y262 + &o. + ^ (1 - vl - v2 - &c.) + ~t + &c. =/5. Equating the functions of like order, we find
_...         .
These give
Substituting these values in (1) the potential at any point P is obtained, the equations of the two surfaces being given. The surface density p at any point P of the internal conductor is found from 4?rp= ™^F/tZr, where after differentiation we put r - a in the small terms and r=a (1 + SMW) in the large term. We then find
2) a**+i + (n - 1) ft***} MW
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